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Present Claims 

1 . (Currently Amended) A handler for applying a vacuum holding force to an 
object, the handler comprising: 

a body for appl^ng a vacuum holding force having a plurality of levels of 
openings including a holding surface level and a suction surface level, wherein the 
diameter of the o penmgs at the suction surface level are larger than the diameter of the 
openings at the holding sutfece level, and fiirther wherein the openings at the suction 
surface level are in fluid communication with at least a portion of the openings at the 
holding surface level; 

at least one intermediate level between the holding surface level and the suction 
snrj&ce level, wherein the diameter of the o penings of the intermediate level are larger 
than the diameter of the o penings at the holding surface level and smaller that the 
diameter of the o penings at the suction surface leve l, whereby n levels ore provided 
including th e gum of th e total numb e r of l e vels including the holding lev e ls th e surfac e 
level and the intcfmediote lev e ls , 

wherein tibi e op e nings at ifae holding surfaoo Icwol croato a poriodio patt e rn which 
is characteriz e d by a firequency which is greater than th e fr e quency of the p e riodic patt e rn 
of op e nings at the suction s urface levels 

wherein each level has a characteristic thickness deiBning a lengt h, such that the 
length of the openings on the holding surface level are smaller than the length of the 
openings at the intermediate leveL and the length of the openings on the intermediate 
ieyel are smaller than the length of the openings on the suction surface level- efAe 
op e nings tfa e xBin and a p e riod p^ wh e rein are substantially equivalent to each other 
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and 

a vacuum source attached to said body at fbe suction sur&ce level. 
2-5, (Canceled) 

6. (Previously Presented) The handler as in claim 1 , wherein at least a portion 
of the openiuags at the suction surface level that are in fluid conunuxucation with at least a 
portion of the openings at the intermediate level are in direct fluid conmnmication by 
alignraent of the openings, and at least a portion of the openings at the intermediate level 
tiiat are in fluid communication with at least a portion of the openings at the holding 
surfece level are in direct fluid communication by alignment of the openings, 

further comprising interconnecting openings for interconnecting opeiungs at the 
intermediate level and at the holding surface level that are not in direct fluid 
communication by alignment of the openings. 

7- (Original) The handler as in claim 1 , further comprising at least one micro- 
mechanical valve in at least one of the opening* 

8. (Previously Presented) The handler as in claim 1 wherein said body is 
formed of a material selected ficom the group consisting of metals, alloys, semiconductor 
materials, and ceramics. 

9. (Previously Presented) The handler as m claim 1 wherein said body is 
formed of a semiconductor material selected firom the group consisting of silicon, III-V 
type semiconductors, IT-TV type semiconductors, U-VI type semiconductors, IV-VI type 
semiconductors, Ge, C, Si-oxide, and Si-nitcide, 

10-15. (Canceled) 
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16. (Currently Amettded) A handler for applying a vacuum holding force to an object 
conjprises: 

a handler body having a plurality of level s, each level characterized bv a 
thickness, and a vacuum source attached to said handler body, said liandler body for 
applying a vacuum holding force having a thickn e ss, 

a holding surface at oae -a 6xst l evel having a plurality of holes for impartiDg 
vacuum force to an object, and 

a vacuum surface at another a third l evel having at least one hole for a vaciiunx 

source^ 

the holding surfac e holofl having diam e t e r s suitabl e for holding fragil e objects 
xitilizing a vacuum holding force, wherein vacuum paths ore formed irom the plurality of 
holding surface hol e s to the at looat one vacuum smfaco holo^ the vacuum paths 
configur e d, poi s itioned and dim e ixsioncd to roducc r e sistanc e of gas flowing through th e 
vacuum pg fe^ 

at least one intermediat e s econd l evel b^een the holding surface fi rstlevel and 
the suction surfac e second l evel, wherein the diameter of the o peninRs of the intermediate 
level rsecond a re larger than the diameter of the o penings at the holding su rfaee-firgU^^t 
and smaller that the diameter of the o pemngs at the suction surfac e t hird.l^vel, whereby n 
Iwcla are pro\'ided including the sum of th e total numb e r of lovcla inoluding th e holding 
level, the ourfaco level and th e iut e rm e diato levclo, 

the holding surface holes haviag diameters suitable for holding fragile objects 
utilizing a vacuum holding force, wherein vacuum paths are formed from the plurality of 
holding surface holes to the at least one vacuum surface hole, the vacuum paths 
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ooafi&ared positioned and dimensioned to reduce resistance of gas flowiag through the 
vacuum paths: 

wherein a first thickn^s associated with the first level defines a hole leapth of 
holes on the first leveL a second thickness associated vnih the second level defines a hole 
length of holes on the second level, and a third thickness associated with the third level 
defines a hole length of holes on the third level 

wherein the first thickness less than the second thickness, and the second 
thickness is less than the third thickness. 

wherein the openings at th e holding surface lev e l create a p e riodic patt e rn which 
i$ chacacteriged by a firequ e ncy which is greater than the frequency of the p e riodic pattern 
of op e nings at th e suction gurface lev e l, wh e r e in each lev e l tm a charact e ri s tic thickness 
d e fining a length o f tho openings therein t», and a period p^, wh e r e in ar e oubstantiolly 
e quival e nt to e ach oth e r, 

17. (Original) The handler as in claim 16, wherein the ratio of the handler body 
thickness to holding siucfece hole diameter is about 10^ to about 10^. 

18. (Original) The handle as in claim 16, wherein the ratio of the handler body 
thickness to holding surface hole diameter is about 10^ to about 10^. 

1 9- (Original) The handler as in clainx 1 6, wherein the ratio of the handler body 
thickness to holding surface hole diameter is about 10^ to about 10^. 
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20. (Previously Prcsaited) The handler as in cleim 7, jftijrther compnsitig a 
plurality of ixucro-valves attached to said holes at the suction suriace level, tibie plurality 
of micro-valves are hingedly attached to (he lK)le$. 

2 1 . (Previously Presented) The handler as in claim 1 6, fijrthcr comprising a 
plurality of micro-valves attached to said holes at the suction surface level, the plurality 
of micro-valves are hingedly attached to the holes. 
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